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What is a Platform?What is a Platform?

HardwareHardware
CPUCPU
PeripheralsPeripherals

SoftwareSoftware
Operating SystemOperating System
Support librariesSupport libraries

ServicesServices
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Visualization PlatformVisualization Platform
HardwareHardware

Graphics acceleratorGraphics accelerator

SoftwareSoftware
Graphics APIsGraphics APIs

»» OpenGLOpenGL
»» Direct3DDirect3D

ServicesServices
AlgorithmsAlgorithms
Architecture / FrameworkArchitecture / Framework
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Scanner PlatformScanner Platform
HardwareHardware

CT/MRI scannerCT/MRI scanner
ServicesServices

ScanScan
ReconRecon
ArchiveArchive
DisplayDisplay
FilmFilm
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Moving from Closed Software Moving from Closed Software 
to Open Softwareto Open Software
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From www.From www.opensourceopensource.org.org

“When programmers can read, redistribute, and 
modify the source code for a piece of software, 
the software evolves. People improve it, people 
adapt it, people fix bugs. And this can happen at 
a speed that, if one is used to the slow pace of 
conventional software development, seems 
astonishing.”
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Why Open?Why Open?
Protect software investment of funding Protect software investment of funding 
organizationsorganizations
High quality software is possibleHigh quality software is possible
Objective peer reviewObjective peer review
Software outlives the developerSoftware outlives the developer
Higher interoperabilityHigher interoperability
Access to a pool of developers that know the Access to a pool of developers that know the 
codecode
Mix between custom and COTS codeMix between custom and COTS code



September 12, 2002NIH/NSF Workshop on Image Guided Interventions

Open SoftwareOpen Software
Open API’sOpen API’s

OpenGLOpenGL
DICOMDICOM
JavaJava

Open SourceOpen Source
EmacsEmacs
ApacheApache
LinuxLinux
OpenDXOpenDX
vtk vtk –– Visualization ToolkitVisualization Toolkit
itkitk –– Insight ToolkitInsight Toolkit

vxl vxl –– Computer Vision LibraryComputer Vision Library
CgalCgal –– Computational geometryComputational geometry
SlicerSlicer –– surgical planningsurgical planning
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Open Software Business ModelsOpen Software Business Models

Packaging, Service, IntegrationPackaging, Service, Integration
Linux Linux -- RedhatRedhat
vtk vtk -- KitwareKitware

Hardware accelerationHardware acceleration
VolumeProVolumePro from from TeraReconTeraRecon
Mercury Computer’s accelerated vtkMercury Computer’s accelerated vtk

Open plus ProprietaryOpen plus Proprietary
GE Direct3DGE Direct3D
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Visualization Toolkit Visualization Toolkit -- vtkvtk

Open source toolkit for scientific Open source toolkit for scientific 
visualization, computer graphics, and visualization, computer graphics, and 
image processingimage processing

www.vtk.orgwww.vtk.org
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Insight Toolkit Insight Toolkit -- itkitk
Seeded by Seeded by 
National Library National Library 
of Medicine of Medicine 
fundingfunding
NN--dimensional dimensional 
image image 
processingprocessing
SegmentationSegmentation
RegistrationRegistration

www.www.itkitk.org.org
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Computer Vision Library Computer Vision Library -- vxlvxl
Based on Target Based on Target jr jr and and 
Image Understanding Image Understanding 
EnvironmentEnvironment
NumericsNumerics
ImagingImaging
GeometryGeometry
Camera modelsCamera models

vxl.vxl.sourceforgesourceforge.net.net
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SlicerSlicer

Developed by Brigham and Womens Developed by Brigham and Womens 
Surgical Planning LabSurgical Planning Lab
User interface plus plugUser interface plus plug--ins for ins for 
applicationsapplications

SegmentationSegmentation
RegistrationRegistration
Image Guidance

www.www.slicerslicer.org.org

Image Guidance
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An Open Source Case StudyAn Open Source Case Study

InsightInsight
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Insight Insight 
Segmentation Segmentation 

and and 
Registration Registration 

ToolkitToolkit
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What is it?What is it?

A common Application Programmers Interface A common Application Programmers Interface 
(API).(API).

A framework for software developmentA framework for software development
A toolkit for registration and segmentationA toolkit for registration and segmentation
An Open Source resource for future researchAn Open Source resource for future research

A validation model for segmentation and A validation model for segmentation and 
registration.registration.

A framework for validation developmentA framework for validation development
Assistance for algorithm designersAssistance for algorithm designers
A seed repository for validated segmentationsA seed repository for validated segmentations
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Insight Insight -- Recipe for SuccessRecipe for Success

VisionVision
Strong Core TeamStrong Core Team
OpennessOpenness
Core ArchitectureCore Architecture
Light Weight Software EngineeringLight Weight Software Engineering
Community SupportCommunity Support
FundingFunding
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The NLM VisionThe NLM Vision

Create a Create a dynamicdynamic, , selfself--sustainingsustaining, , public public 
domaindomain and and extensibleextensible toolkit that will toolkit that will 
empower researchers throughout the empower researchers throughout the 

world to develop new segmentation and world to develop new segmentation and 
registration algorithms and create new registration algorithms and create new 
applications that leverage the NLM’s applications that leverage the NLM’s 

investment in the Visible Human Male investment in the Visible Human Male 
and Female data setsand Female data sets
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The Insight TeamThe Insight Team
GE Research/Brigham and WomensGE Research/Brigham and Womens

Architecture, algorithms, testing, validationArchitecture, algorithms, testing, validation
KitwareKitware

Architecture, user community supportArchitecture, user community support
Insightful/UPennInsightful/UPenn

Statistical segmentation, mutual information Statistical segmentation, mutual information 
registration, deformable registration, level setsregistration, deformable registration, level sets
Beta test managementBeta test management

UtahUtah
Level sets, low level image processingLevel sets, low level image processing

UNC/PittUNC/Pitt
Image processing, registration, highImage processing, registration, high--dimensional dimensional 
segmentationsegmentation

UPenn/ColumbiaUPenn/Columbia
Deformable surfaces, fuzzy connectedness, hybrid Deformable surfaces, fuzzy connectedness, hybrid 
methodsmethods
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OpennessOpenness

From the start, NLM recognized the From the start, NLM recognized the 
value of Open Source softwarevalue of Open Source software
There are NO restrictions on the There are NO restrictions on the 
softwaresoftware
The Team has embraced opennessThe Team has embraced openness
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In search of a new software In search of a new software 
development processdevelopment process
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Extreme ProgrammingExtreme Programming
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A Light Weight Software A Light Weight Software 
Engineering ProcessEngineering Process

Based on the new Extreme Based on the new Extreme 
Programming processProgramming process

High intensity design, test, implement High intensity design, test, implement 
cyclecycle
Supported with webSupported with web--enabled toolsenabled tools
Automated testing integrated with the Automated testing integrated with the 
software developmentsoftware development
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Extreme ProgrammingExtreme Programming

Compresses the standard analyze, Compresses the standard analyze, 
design, implement, test cycle into a design, implement, test cycle into a 
continuous processcontinuous process
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A process supported by a suite of A process supported by a suite of 
portable, open source toolsportable, open source tools

Apache, Apache, perlperl, , phpphp
Web servicesWeb services

cvscvs
Revision controlRevision control

DoxygenDoxygen
Automated documentationAutomated documentation

CMakeCMake
CrossCross--platform program buildplatform program build

DartDart
Continuous and distributed test reportingContinuous and distributed test reporting
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Insight Insight -- Open Source ProductsOpen Source Products
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Insight Insight -- Development CyclesDevelopment Cycles

Daily Daily –– dashboarddashboard
Weekly Weekly –– telephone conferencestelephone conferences
BiBi--weekly weekly –– architecture reviewsarchitecture reviews
Quarterly Quarterly –– developer meetingsdeveloper meetings
Yearly Yearly –– work assignmentswork assignments
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Extreme ProgrammingExtreme Programming
Daily Testing Is The KeyDaily Testing Is The Key

Testing anchors the development Testing anchors the development 
process (Dart)process (Dart)
Developers monitor the testing Developers monitor the testing 
dashboard constantlydashboard constantly
Problems are identified and fixed Problems are identified and fixed 
immediatelyimmediately
Developers receive eDevelopers receive e--mail if theymail if they
“Break the Build”“Break the Build”
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Someone Someone 
broke the broke the 
build!build!
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Insight Insight -- Building a CommunityBuilding a Community
Initial community of consortium membersInitial community of consortium members
Outreach to other groupsOutreach to other groups

SiggraphSiggraph
Digital HumanDigital Human
DOE Genomes to LifeDOE Genomes to Life
IEEE VisualizationIEEE Visualization
NSF Shape Modeling WorkshopNSF Shape Modeling Workshop
Supercomputer ConferenceSupercomputer Conference

Public Beta, February 2002Public Beta, February 2002
Release 1.0, October 2002Release 1.0, October 2002
RFP for algorithms and data, July 2002RFP for algorithms and data, July 2002
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Insight Insight -- FundingFunding
Seed funding by NLM and its coSeed funding by NLM and its co--sponsorssponsors

Establish an architectureEstablish an architecture
Implement a representative set of algorithmsImplement a representative set of algorithms
Produce frameworks to accommodate new Produce frameworks to accommodate new 
algorithmsalgorithms
Define a development processDefine a development process
Establish a community support mechanismEstablish a community support mechanism

Continued support will be neededContinued support will be needed
Outreach to other communitiesOutreach to other communities
Create applicationsCreate applications
More algorithms to fill gapsMore algorithms to fill gaps
Infrastructure supportInfrastructure support
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Insight Insight -- ObservationsObservations

Good mix of commercial and academicGood mix of commercial and academic
Communication is criticalCommunication is critical
The daily rhythm of Extreme The daily rhythm of Extreme 
ProgrammingProgramming
The Whole >>> Sum of the partsThe Whole >>> Sum of the parts
This process can (and should) be This process can (and should) be 
repeatedrepeated
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Menu for SuccessMenu for Success
A Community with a common visionA Community with a common vision
A pool of talented and motivated A pool of talented and motivated 
developersdevelopers
A mix of academic and commercialA mix of academic and commercial
An organized, light weight approach to An organized, light weight approach to 
software developmentsoftware development
A leadership structureA leadership structure
CommunicationCommunication
A business modelA business model



September 12, 2002NIH/NSF Workshop on Image Guided Interventions

ResourcesResources

www.opensource.orgwww.opensource.org
sourceforgesourceforge.net.net
www.itk.orgwww.itk.org
www.vtk.orgwww.vtk.org
www.www.slicerslicer.org.org
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